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the patterns of variation in careful measurements or in data on many
individuals can be described by the same mathematics that describes
the outcomes of chance devices.

Experience with variation in data is a first step toward recognizing the
connection between statistics and probability. At a later stage the role
of deliberate randomization in statistical designs for producing data
strengthens this connection. Finally, formal statistical inference uses
the language and facts of probability to express the confidence we can
have in conclusions drawn from data.

Although the usefulness in everyday life of an understanding of ran-
domness is less obvious than the necessity of dealing with data, prac-
tical arguments for teaching about chance are not absent. One goal of
instruction about probability is to help students understand that chance
variation rather than deterministic causation explains many aspects of
the world.

Suppose that a basketball player over a long season has made
70% of her free throws. At the end of a tournament game she
attempts five free throws and makes only two. "Nervousness,"
say the fans. But this causal explanation need not be correct.
A player having a probability of 0.7 of making each shot has a
probability of about 0.16 of missing three or more of five shots.
Such a performance can easily be simply chance variation.

Some understanding of probability enables us to consider the role of
chance rather than seek a specific cause, oftentimes spurious, for every
occurrence.

Calculators and Computers

While the advent of fast, easily accessible computing has had an im-
pact on mathematics as a whole, it has revolutionized the practice of
statistics. An obvious effect of the revolution is that more complex anal-
yses on larger sets of data are now easy. But the computing revolution
has also brought about changes in the nature of statistical practice. In
the past statisticians conducted straightforward but computationally te-
dious analyses based on a specific mathematical model in order to draw
conclusions from data. Instruction in statistics showed a corresponding
emphasis on learning to carry out lengthy calculations.

Now the paradigm statistical analysis is a dialogue between model
and data. The data are allowed to criticize or even falsify the origi-
nal model. Diagnostic methods to aid this process are a major field
of research in statistics. All are computationally intensive, and the
most widely adopted make heavy use of graphic display. In addition,